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Injectors and longitudinal physics -- Il

Acceleration - introduction

Space charge of short bunches (rf)
Space charge of long bunches
Longitudinal space charge waves
Longitudinal rarefaction waves and
bunch ends
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=% GUDINAL MOTION WHEN ACCELERATION RATE IS SMALL = 177

¢ acceleration and & potential well when —x/2 < ¢, <0. The
for the phase motion extends from §, < & < —b,, where the
mit §, can be obtained pumericaily by solving for d» using
). Figure 6.3 .shows longimdinal phase space and the
21 well. At the potential maximum, where ¢ = —y WE
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flgwe 6.3. Al the top, the aecelarafing field is shown as o cosine function of the phese; the
synchronous phase d, is shawn s negative number, which lies earlier than the crest where
he field is rising in Hime. The middle plot shows some Jongitudinal phose-space rojeciories,
including the seporairix, the limiting stable rajectary, which passes through Ihe unsta le fixed

: The stable fixed point fies af AW =0 and & = &, whera the

l:!n'lnl' at AW =0, ond ¢ = —d;.
sngitudinal potential well has ifs minimum, as shown in the botiom plot.
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j ' CHAPTER 6. INTERMITTENTLY-APPLIED AXIAL CONFINING FIELDS
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Figure 6.4: One cycle of intermittently-applied ears. () Initial phase space (b) Beam
expands (c) Ear Field is applied (d) Beam is compressed (e) Beam expands back to




